Azraq area occupied more than 1400 sq. km in the central part of Jordan. The stratigraphic sequences in the area consist of a lithological bedding of classic and carbonate rocks with representing good factors for oil generation and accumulation. Wadi Sir (WS-2) Sediments have geochemical characteristics of a typical source rocks for oil source rocks which are mature below 9843 ft, and carbonate rocks of Hummar, Shueb, and Wadi Sir-2 formation formations (Turonian Cenomanian age) are a reservoir rocks, where reservoirs are capped by shale and argillaceous limestone which is sufficiently thick to cap underlying reservoir. Twenty wells have been drilled in different blocks in the Azraq area, and oil of 32 API has been discovered in 1982, in the area, and starts natural flow production about 1500 bbl/day from few wells, then production start decreasing due to lower reservoir pressure, then sucker rod pumps were used to produce oil. In this study, the regional maturity of the Wadi Sir-2 sediments appear that mature oil generation sources rocks occur within the northwesterly trending depression of the area where maturity of WS-2 sediments below 9843 ft occurs, these mature source rocks amount to about 220 sq. km, based on average thickness of 108.27 ft for WS-2 sediments and extractable organic matter that was determined 3008 ppm. The volumetric method indicates that the total oil in place in the area is 480215 tons, taking a primary recovery factor of 12% then the total recoverable oil is 57,625 tons, while the cumulative oil producing is 53,137 tons.
Introduction
Azraq area is represented by a stratigraphic sequence ranging in age from Early The Yugoslav INA company had tested a few barrels of oil in the 1970s.
The reservoir is principally of Middle cretaceous carbonate, but may at time include thin sands [2] .
Location
The Azraq area is a small fault dominated area which covers an area more than of 1400 sq. km, located in eastern Jordan and striking approximately northwest to southeast (Figure 1 ).
Structural Area
It is bounded from the north by the Basalt Plateau, from the east-northeast by Fuluk fault, from the west and northwest by Tertiary outcrops sediments, and from the south by Suwaqa fault. The surface elevation varies gently between 500 -700 m.a.s.l, it slopes towards the south and southeast (Figure 2 ).
Geological Column Section of Azraq Area
Azraq area represents an interesting thick stratigraphic section which is composed primarily of carbonate, sandstone and shale sediments ranging in age from Early Paleozoic to Late Paleocene with an average thickness in excess of 5500 meters, the major thickness reduction in the sequence appears towards the west-northwest direction, while remarkable increase in thickness is observed towards the east-southeast corner of the basin. The stratigraphic sequence represents some major unconformities and/or Open Journal of Geology non-conformity surface. The Cretaceous-Tertiary deposits in the basin comprise a thick sedimentary section measuring more than 3000 meters mostly of marine deposits were the lower Cretaceous boundary sandstone (Kurnub-Albian/Aptian) is marking transition zone on the major unconformity between the Jurassic and the Early Creataceous. Remarkable thickness changes in the Cretaceous section has also followed the same trend of Jurassic-Triassic thinning or pinch out towards west-northwest and this will support the idea of the continuous un-weighted subsidence of the Azraq area ( Figure 3 ). Remarkable thickness changes in the Cretaceous section has also followed the same trend of Jurassic-Triassic thinning or pinch out towards west-northwest and this will support the idea of the continuous un-weighted subsidence of the Azraq area (Figure 4 ).
Structure of Reservoir
Azraq area is originated due to long term subsidence epirogenic of the basin which have started in Early Paleozoic time and continued to recent time. The pronounced dip is towards southeast and east-northeast, i.e. dipping towards the Fuluk fault where during the Mesozoic renewed subsidence took place resulting in deposition of more than 3000 meters of marine Cretaceous and Tertiary sediments along the down thrown of the Fuluk fault.
Both compressional and tensional forces were in one way or another responsible for Azraq area configuration. Rejuvenation along fault plane is common. The Azraq area displayed a complex combined structural style which is comparatively difficult to study in detail to delineate structural traps of the basin ( Figure 5 , Figure 6 ).
Discussion and Results

Geochemistry Chrematistics
In general, the total organic content of such sediment which is eventually become source beds of petroleum ranges between (0.5% and 5.0%) [4] . source rocks to the reservoir rocks. So WS-2 is considered as a source rocks in the deeper part of Azraq and as a reservoir rocks in higher Hamzeh strccture.
The Wadi-Sir sediments have many geochemical characteristics that are typical of crude oil source rock. Table 2 shows that the average TOC is 1.04% which indicates that it has good organic matter richness. TOC in WS-2 member ranges between (0.1% and 4.0%) which is a high organic content. The main important factor in the origin of petroleum is the thermal history of the source rocks, WS-2 source rocks are buried below 8202 ft. Figure 7 shows that the level of thermal evaluation of formation is sufficiently mature for oil generation, at this depth the temperature is (75˚C). ft for WS-2 sediments and extractable organic matter that was determined 3008
ppm. The total amount of oil generated is estimated at 59.4 × 1,000,000 tons.
Assuming a trapping efficiency of 1% -2% due to the geological situation in the basin tectonic, maturation, migration, reservoir… etc. So 600 × 1000 -1200 × 1000 tons of oil would be reserved and this value is higher than the total oil in place in Hamzeh oil field which has been calculated by volumetric methods (480,215 tons).
Reservoir Rocks
Carbonate rocks comprise the reservoir rocks in Azraq area (WS-2, Shueib, and
Hummar). shale and argillaceous limestone. Azraq area has one oil field which is west northwest to east-southeast aligned anticlinal feature on an uplifted block intensely faulted and is flanked to the north and south by major strike slip fault. The type of reservoir is horst block. Three wells 1, 12 and 14 in Hamzeh area (out of 28 wells in Azraq area) are producing medium gravity crude oil with low GOR and sulpher content, from Shueib and Hummar reservoirs. These two reservoirs are of Cenomanian age, the younger Shueib is immediately underlain by the Hummar. Shueib reservoir has better reservoir rock properties due to its dolomitic facies. The producing reservoirs are depending on the degree of fractures and the fractures almost improved recovery from the low porosity matrix. In Wadi Sir (WS-2) reservoir (wells 3, 7) crude oil was recovered during D.S.T but chart interpretation showed a depletion behavior, where oil shows have been reported from Turonian-Cenomanian reservoirs in the remaining wells in the Open Journal of Geology area. The average gross reservoir thickness is 108.27 ft for WS-2, and 72.18 ft for Shueib and 124.67 ft for Hummar. Table 3 shows that the average net pay zone is 24.61 ft for Shueib reservoir in well 12 and well 14 wells, and in well 1 (Shueib reservoir is missing due to fault), and 5 meters for Hummar reservoir in wells 1, 12 and 14. The major type of porosity developed in WS-2, Shueib and Hummr reservoirs is primary interparticle, secondary skeletal moldoic, grain dissolution, secondary dolomitic intercrystalline and fracture porosities, where these porosities are of poor lateral continuity which indicates that the reservoir quality porosities development is localized, and it is believe that the fractures are enhanced the reservoir permeability.
Traps
The predominant type of hydrocarbon traps are structural with a complex fault controlled system of generally normal fault although numerous major unconformity surfaces are present throughout the stratigraphic column where the possibility of finding other types of traps is not excluded.
The oil trapped in Hamzeh structures originated from WS-2 source rock, where the sediments buried deeply below 9843 ft. Consequently, the oil in Hamzeh structures most likely migrated from the north or east and the migration may have occurred laterally along the porous beds and vertically along the fault planes during the Eocene time. 
Oil in Place
The volumetric method indicates that the total oil in place in Hamzeh field is 48,0215 tons taking a primary recovery factor of 12% then the total recoverable oil is 57,625 tons, while the cumulative oil producing till July 1989 was 53137 tons with natural flow.
Due to the relationship between potential source rocks and reserves with other elements, besides storage capacity of the reservoirs, it is hardly to expect a remarkable result of hydrocarbon discoveries. It would be recommended to prepare a feasibility study before any further exploration activities in the area.
Conclusions
1) The regional maturity of WS-2 Sediments appears that mature oil generation sources rocks occur within the northwestly trending depressing bounded to the north by Fuluk fault, and to the south by the Rajil faulty.
2) In the deepest part of the Azraq area, sufficient maturation has been achieved for the generation of oil.
3) The distribution of seal rocks in Azraq area plays an important role in the localization of oil in the reservoirs, where carbonate reservoirs are capped by shale and argillaceous limestone which are sufficiently thick to cap underlying reservoir.
